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(54) PICTURE RECORDER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To reproduce a plurality of frames of JPEG data as 
a moving picture by only simple processing of index information generation. 
SOLUTION: JPEG data in each frame is embedded with markers SOI and EOI 
and is recorded in a magneto-optical disk 38. After completion of recording of a 
plurality of frames of JPEG data, JPEG data in each frame is read into a work 
area 26c of an SDRAM 26 and the markers SOI and EOI are detected from the 
JPEG data. Index information (start address information and size information) is 
generated on the basis of the detected markers SOI and EOI. The generated 
index information is recorded following JPEG data of the last frame, thus 
completing a movie file meeting Quick Time standards. 
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CLAIMS 
[Claim(s)] 

[Claim 1] In the image recording equipment which records two or more 
static-image signals on a record medium where a marker is added to each A 
detection means to detect the marker recorded on said record medium, a 
creation means to create the record positional information of two or more of said 
static-image signals based on the marker detected by said detection means, 
And image recording equipment characterized by having a record means to 
relate with said two or more static-image signals the record positional 
information created by said creation means, and to record on said record 
medium. 

[Claim 2] It is image recording equipment according to claim 1 with which said 
marker is added to the head and tail of each static-image signal, and said record 
positional information contains the start address and size of each static-image 
signal. 

[Claim 3] Said detection means is image recording equipment including the 
read-out means which reads the picture signal recorded on said record medium 



to an internal memory, and a marker appearance means to scan said internal 
memory and to detect said marker according to claim 1 or 2. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About image recording equipment, especially, this 
invention is applied, for example to a digital camera, and relates to the image 
recording equipment which records two or more static-image signals on a record 
medium where a marker is added to each. 
[0002] 

[Description of the Prior Art] An example of this conventional kind of digital 
camera is indicated by JP,2001-298693,A [H04N 5 / 91] by which application 
public presentation was carried out as of October 26, 2001. After storing in the 
temporary area of a record medium two or more static images photoed with the 
time interval of arbitration and completing photography of a desired count, it is 
going to record this conventional technique on the normal record area of a 
record medium by considering two or more static images concerned as a 



dynamic-image file. Two or more static images for which special effects were 

used are reproducible as a dynamic image with this. 

[0003] 

[Problem(s) to be Solved by the Invention] However, with the conventional 
technique, in order to reproduce two or more photoed static images as a 
dynamic image, the above complicated processings are required and it had 
taken time and effort. 

[0004] So, the main purpose of this invention is easy processing to two or more 
static images, and is offering the image recording equipment which can 
reproduce two or more static images concerned as a dynamic image. 
[0005] 

[Means for Solving the Problem] In the image recording equipment recorded on 
a record medium after this invention has added the marker for two or more 
static-image signals at each A detection means to detect the marker recorded on 
the record medium, a creation means to create the record positional information 
of two or more static-image signals based on the marker detected by the 
detection means, And it is image recording equipment characterized by having a 
record means to relate with two or more static-image signals the record 
positional information created by the creation means, and to record on a record 
medium. 



[0006] 

[Function] Two or more static-image signals are recorded on a record medium, 
where a marker is added to each. The recorded marker is detected by the 
detection means and a creation means creates the record positional information 
of two or more static-image signals based on the detected marker. The created 
record positional information is recorded on a record medium in the condition of 
having been related with two or more static-image signals. 
[0007] A marker is preferably added to the head and tail of each static-image 
signal. At this time, record positional information contains the start address and 
size of each static-image signal. 

[0008] A detection means reads preferably the picture signal recorded on the 
record medium to an internal memory, scans an internal memory, and detects a 
marker. 
[0009] 

[Effect of the Invention] Since the record positional information created based on 
the marker was related with two or more static-image signals according to this 
invention, two or more static-image signals are continuously reproducible by 
referring to the record positional information concerned. That is, two or more 
static-image signals are reproducible as a dynamic image only by easy 
processing called creation of record positional information. Moreover, since it is 



not necessary to create temporary area like the conventional technique, the 
increase in efficiency of the capacity of a record medium can be attained. 
[0010] The above-mentioned purpose of this invention, the other purposes, the 
description, and an advantage will become still clearer from the detailed 
explanation of the following examples given with reference to a drawing. 
[0011] 

[Example] With reference to drawing 1 , the digital camera 10 of this example 
contains image sensors 12. Incidence of the light figure of a photographic 
subject is carried out to the light-receiving side of the image sensors 12 
concerned, and the camera signal (raw picture signal) corresponding to an 
incident light image is generated by photo electric conversion. When a 
processing instruction is given from CPU40, a timing generator (TG) 14 answers 
the Vertical Synchronizing signal and Horizontal Synchronizing signal which 
were outputted from the signal generator (SG) 16, and reads a camera signal 
from image sensors 12. From image sensors 12, the camera signal of the 
resolution set up beforehand is outputted by the frame rate set up beforehand. 
The outputted camera signal is changed into a digital signal by A/D converter 20 
through the well-known noise rejection and the level adjustment in CDS / AGC 
circuit 18. v 

[0012] When a processing instruction is given from CPU40, a digital disposal 



circuit 22 performs well-known signal processing, such as color separation, RGB 
conversion, white balance adjustment, and YUV conversion, to the camera data 
outputted from A/D converter 20, and generates the image data which consists 
of a brightness component (Y data) and a color difference component (U data, V 
data). The generated image data is given to the memory control circuit 24, and js 
written in image data storage area 26a of SDRAM26 by the memory control 
circuit 24. In addition, each address of SDRAM26 is 8 bits. 
[0013] When a processing instruction is given from CPU40, the video encoder 
28 reads the image data stored in image data storage area 26a through the 
memory control circuit 24, and encodes the read image data. The encoded 
picture signal is supplied to a monitor 30, and the image corresponding to the 
picture signal concerned is displayed on a screen. 

[0014] The JPEG codec 32 performs compression processing according to a 
JPEG format to the image data which was made to read the image data for one 
frame stored in image data storage area 26a to the memory control circuit 24, 
and was read, when a compression instruction is received from CPU40. The 
JPEG data generated by the compression processing concerned are given to 
the memory control circuit 24 from the JPEG codec 32, and are stored in JPEG 
data storage area 26b by the memory control circuit 24. On the other hand, if an 
expanding instruction is received from CPU40, the JPEG codec 32 will perform 



expanding processing according to a JPEG format to the JPEG data which were 
made to read the JPEG data for one frame stored in JPEG data storage area 
26b to the memory control circuit 24, and were read. If expanding image data is 
obtained, the JPEG codec 32 stores the expanding image data concerned in 
image data storage area 26a through the memory control circuit 24. 
[0015] CPU40 performs record/regeneration of JPEG data itself besides 
generating the above processing instructions. At the time of record, CPU40 
reads the JPEG data stored in JPEG data storage area 26b through the memory 
control circuit 24, and gives the read JPEG data to a disk drive 34 with a record 
instruction. JPEG data are recorded on a magneto-optic disk 38 by the FAT (File 
Allocation Table) method by the disk drive 34. At the time of playback, CPU40 
gives a playback instruction to a disk drive 34, and writes the JPEG data read 
from the magneto-optic disk 38 by the disk drive 34 in JPEG data storage area 
26b through the memory control circuit 24. 

[0016] A magneto-optic disk 38 is the record medium of the non-volatile which 
can be detached and attached freely, and as shown in drawing 2 , FAT field 38a, 
root directory field 38b, and data area 38c are formed in the recording surface. 
When a slot 36 is equipped with such a magneto-optic disk 38, it becomes 
accessible with a disk drive 34. 

[0017] If various kinds of actuation keys 46-54 are connected to a system 



controller 42 and a key stroke is performed by the operator, the condition signal 
which shows the key condition at the time will be given to CPU40 from a system 
controller 42. Here, photography/playback exchange key 46 is a key for 
choosing either photography mode and a playback mode. And the shutter key 48 
becomes effective in photography mode, it is a key for emitting the photography 
trigger of a photographic subject. 

[0018] A menu screen key 50 is a key for performing a photography setup. By 
actuation of a menu screen key 50, either interval photography / animation 
photography / Normal photography can be chosen as a photography mode, 
either of VGA/QVGA can be chosen as resolution, and, specifically, either of the 
1 5fps/30f ps(es) can be chosen as a frame rate. Moreover, when interval 
photography is chosen, interval time amount and a photography frame number 
can be set up. An end key 52 is a key for ending animation photography. 
[0019] With reference to drawing 3 - drawing 7 , actuation of CPU40 at the time 
of photography is explained. Photography setting processing is performed at 
step S1. That is, a desired photography setup is performed according to 
actuation of the menu screen key 50 by the operator. The selected photography 
mode is distinguished at continuing step S3. When the Normal photography is 
chosen, it progresses to corresponding processing, and when interval 
photography or animation photography is chosen, it progresses to the 



processing after step S5. 

[0020] A movie file name is first determined at step S5, and then the existence of 
a photography trigger is distinguished at step S7. Whenever the interval period 
set up in interval photography passes, a photography trigger occurs, and in 
animation photography, a photography trigger occurs by actuation of the shutter 
key 48. If a photography trigger occurs, it will progress to step S9, and opening 
of a movie file with the file name determined at step S5 is tried. Specifically, file 
opening is required of a disk drive 34 using file pass including the file name 
concerned. 

[0021] At step S11, it judges whether the desired movie file has been opened 
with the signal returned from the disk drive 34 to the file open request. When a 
READY signal is returned from a disk drive 34, a file pointer FP is set as the tail 
address of the movie file opened by progressing to step S13 from step S11. On 
the other hand, when a NOT READY signal is returned from a disk drive 34, it is 
judged as NO at step S1 1, and while creating newly the movie file which has an 
above-mentioned file name at step S15, a movie file header is written in the new 
movie file concerned at step S17. 

[0022] The size information which indicates "0" to be the file name determined at 
step S5 by file creation processing of step S15 is written in root directory field 
38b shown in drawing 2 . Moreover, the movie file header which includes the 



information on the frame rate set up at step S1 and resolution (photography 
condition information) by processing of step S17 is written in data area 38c. 
When a movie file header is written in, a file pointer FP is located in the tail 
address of the movie file header concerned. 

[0023] In addition, it is judged as NO at step S11 which is the 1st time after the 
movie file name was determined at step S5, and a movie file is newly created at 
step S15 at this time. Moreover, it is judged as YES at the step S11 after being 
judged as YES at step S27 mentioned later, and a file pointer FP is set as the tail 
address of a movie file at step S13 at this time. 

[0024] In step S19, it judges whether the Vertical Synchronizing signal was 
outputted from SG16, and if it is YES, one-frame image incorporation processing 
will be performed at step S21. A compression instruction is given to the JPEG 
codec 32 while specifically giving the processing instruction according to the 
set-up resolution to TG14 and a digital disposal circuit 22. Furthermore, the 
JPEG data of one frame obtained by these processings are read from JPEG 
data storage area 26b of SDRAM26, and the JPEG data concerned are given to 
a disk drive 34 with a record instruction. JPEG data are recorded after the file 
pointer FP of the opened movie file. That is, a movie file is created in the way 
shown in drawing 8 . 

[0025] In addition, at the head and tail of JPEG data of each frame, Markers SOI 



(Start Of Image) and EOI (End Of Image) are embedded, respectively. Markers 
SOI and EOI are expressed with 16 bits by each, SOI is "ffd8", and EOI is "ffd9." 
[0026] Completion of record of JPEG data performs file closed shop operation at 
step S23. While specifically updating the size information written in root directory 
field 38b, the FAT information on FAT field 38a is updated so that a link may be 
formed in the cluster on which JPEG data were recorded. 

[0027] In step S25, the existence of mode termination is judged and the 
existence of generating of a photography trigger is distinguished at step S27. If it 
is not mode termination, generating of a photography trigger will be answered 
and the processing after step S9 will be repeated. Unless photography of the 
set-up photography frame number is completed, it progresses to step S27 from 
step S25, and by interval photography, by animation photography, unless an end 
key 52 is operated, it progresses to step S27 from step S25. If photography of 
the photography frame number set up in interval photography is completed or an 
end key 52 is operated in animation photography, it is judged as mode 
termination, and processing after step S29 will be performed in order to 
complete a movie file. 

[0028] The movie file of an incomplete condition is first opened at step S29. That 
is, file pass including the file name determined at step S5 is given to a disk drive 
34, and an incomplete movie file is opened. At step S31, the header unit part 



data (data containing some of movie file headers and 1st JPEG data) of the 
opened incomplete movie file are read from data area 38c, and the read header 
unit part data are written in work area 26c of SDRAM26. Since the data size of a 
movie file header is decided beforehand, at step S33, it detects the start address 
of JPEG data of the 1st frame from the header unit part data stored in work area 
26c, and sets a file pointer FP as the address on the movie file corresponding to 
the detected start address in step S35. A file pointer FP is set as the start 
address of the JPEG data 0 in the way shown in drawing 8 . 
[0029] At step S37, frame number i is set as "0" and the data of the specified 
quantity which exists after a file pointer FP are transmitted to work area 26c from 
data area 38c in step S39. This specified quantity is an amount (1.5 times of 
target frame size) equivalent to the JPEG data for 1.5 frames, and is computed 
based on the resolution chosen at step S1. The read data are mapped by work 
area 26c as shown in drawing 9 . 

[0030] At step S41, it is set as the address MOV which shows Pointer ptr to 
drawing 9 . Address MOV is a start address of the data of the specified quantity 
stored in work area 26c. If Pointer ptr is set up, flag SOLflg is reset at step S43, 
and step S45 compares "*ptr" with "ff." At step S47, the setup place of Pointer ptr 
is advanced by the single address, and step S49 compares "*ptr" with "d8." 
[0031] "*ptr" means the address value of the setup place of Pointer ptr, and "Ox" 



means a hexadecimal display. As mentioned above, Marker's SOI value is "ffd8 M 
in 16 bits, and since each address of SDRAM26 is 8 bits, M ffd8" is expressed 
using the two address. Steps S45-S49 are processings which distinguish 
whether Marker SOI is written in the two address to observe. 
[0032] If Marker SOI is not detected, it is judged as NO by either of steps S45 
and S49. In this case, the data of the specified quantity stored in work area 26c 
consider that it is unsuitable data which do not constitute an incomplete movie 
file, and shift to step S77 shown in drawing 7 . On the other hand, when Marker 
SOI is detected, while progressing to step S51 from step 49 and setting flag 
SOI_flg to "1", Pointer cptr is set as "ptr-1." Pointer cptr points at the start 
address of JPEG data including the detected marker SOI. 
[0033] At step S53, renewal of the single address of the pointer ptr is carried out, 
and the setup place address of Pointer ptr is distinguished at continuing step 
S55. Here, if the setup place address is not over the "MOV+ specified quantity", 
steps S57-S63 are processed. In step S57, renewal of the single address of the 
setup place of Pointer ptr is carried out for "*ptr" at step S59 as compared with 
"ff", and step S61 compares "*ptr" with "d9" for "*ptr" at step S63 [ "d8" ]. "ffd8" 
shows Marker's SOI 16-bit value, and "ffd9" shows Marker's EOI 16-bit value. 
For this reason, steps S57-S63 are processings which distinguish whether 
Markers SOI or EOI are written in the two address to observe. 



[0034] If the first address value is not "ff 1 among the two addresses to observe, it 
will return to step S53, without distinguishing the following address value. If the 
first address value is "ff 1 , it will judge whether the following address value is "d8" 
at step S61, and will judge whether the following address value is "d9" at step 
S63. When an address value shows "d8", it progresses to step S77 from step 
S63, when an address value shows "d9", it progresses to step S65 from step 
S63, and if address values are not any of "d8" and "d9", either, it will return to 
step S53. 

[0035] That is, when Marker SOI is again detected following detection of the 
marker SOI by steps S45-S49, it considers that unsuitable data other than an 
incomplete movie file are contained in the data of the specified quantity stored in 
work area 26c, and progresses to step S77. Moreover, also when the setup 
place address of Pointer ptr exceeds the "MOV+ specified quantity" before 
Marker EOI was detected, it considers that unsuitable data other than an 
incomplete movie file are contained in the data of this specified quantity, and 
progresses to step S77. On the other hand, when Marker EOI is detected, the 
JPEG data of one frame which constitute an incomplete movie file consider that 
it is stored in work area 26c, and progress to step S65. 

[0036] At step S65, Pointer ptr is updated by the single address and the size of 
the JPEG data of one frame detected this time is computed according to several 



1 in continuing step S67. 
[0037] 

[Equation 1] The size[i] =ptr-cptr pointer ptr points at the next address of the two 
address with which Marker EOI was written in, and Pointer cptr points at the first 
address among the two addresses with which Marker SOI was written in. For this 
reason, the size of the present frame image is computed by subtracting Pointer 
cptr from Pointer ptr. 

[0038] At step S69, it writes in index information table 40a which shows the index 
information on the JPEG data detected this time to drawing 1 1 . Specifically, the 
starting position information (=cptr) and size information (=size [i]) on JPEG data 
which were detected are written in index information table 40a. Completion of 
the writing of index information increments frame number i at step S71 . 
[0039] At step S73, the same JPEG data as the JPEG data of which work area 
26c storing was done are specified from an incomplete movie file, and a file 
pointer FP is set as the next address of the tail address of the specified JPEG 
data. It judges whether the updated file pointer FP exceeded the tail address of 
an incomplete movie file, at step S75, if it is NO, the processing after step S39 
will be repeated, but if it is YES, it will progress to step S77. 
[0040] At step S77, the present frame number i is determined as the total frame 
number of an incomplete movie file. At continuing step S79, the index chunk 



containing the total frame number determined at the index information written in 
index information table 40a shown in drawing 1 1 and step S77 is created after a 
file pointer FP. At step S81 , the total size value of the incomplete movie file after 
adding an index chunk is computed based on the size information in which it was 
written by index information table 40a. At step S83, the computed total size 
value is added to a movie file header. By this, the movie file which satisfies Quick 
Time specification is completed. At step S85, closed shop operation of the 
completed movie file is performed. In closed shop operation, while writing the 
size information which shows the computed total size in root directory field 38b, 
the FAT information on FAT field 38a is updated so that a link may be formed in 
an index chunk. A closing of a movie file ends photography processing. 
[0041] Markers SOI and EOI are embedded to the JPEG data of each frame, 
and such JPEG data are recorded on a magneto-optic disk 38 so that the above 
explanation may show. If record of the JPEG data of a multiple frame is 
completed, the JPEG data of each frame will be read to work area 26c of 
SDRAM26, and Markers SOI and EOI will be detected from the JPEG data 
concerned. Index information (start-address information and size information) is 
created based on the detected markers SOI and EOI. The created index 
information is recorded following the JPEG data of a tail frame, and the movie 
file which satisfies Quick Time specification by this completes it. 



[0042] Thus, since the index information created based on Markers SOI and EOI 
was related with the JPEG data of a multiple frame, the JPEG data of a multiple 
frame are continuously reproducible by referring to the index information 
concerned. That is, the JPEG data of a multiple frame are reproducible as a 
dynamic image only by easy processing called creation of index information. 
[0043] In addition, in this example, a movie file is opened / closed for every 
photography (S9, S29). For this reason, photography processing (S7-S27) of a 
desired count and movie file completion processing (S29-S85) are divided, a 
specific key stroke is answered, and it may be made to perform completion 
processing. By this, ON/OFF actuation of a power source is attained between 
photography processing and movie file completion processing, and reduction of 
power consumption can be aimed at. 

[0044] Moreover, if it takes into consideration that a movie file is opened / closed 
for every photography, at animation photography, a power source may be 
completely turned on / turned off in the interval of photography, and the electric 
supply to circuits other than CPU40 may be turned on / turned off in the interval 
of photography by interval photography. By this, it becomes reducible [ power 
consumption ]. 

[0045] In addition, although the FAT method is adopted as a filing system, it 
replaces with this and you may make it adopt a UDF (Universal Disc Format) 



method in this example. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing one example of this invention. 
[Drawing 2] It is the illustration Fig. showing an example of the configuration of a 
magneto-optic disk. 

[Drawing 3] It is the flow Fig. showing a part of actuation of the drawing 1 
example. 

[Drawing 4] It is the flow Fig. showing a part of other actuation of the drawing 1 
example. 

[Drawing 5] It is the flow Fig. showing a part of others of actuation of the drawing 
1_ example. 

[Drawing 6] It is the flow Fig. showing other [ a part of ] in the pan of actuation of 
the drawing 1 example. 

[Drawing 7] It is the flow Fig. showing a part of other actuation of the drawing 1 
example. 

[Drawing 8] It is the illustration Fig. showing an example of the configuration of 



an incomplete movie file. 

[Drawing 9] It is the illustration Fig. showing an example of the mapping 
condition of SDRAM. 

[Drawing 10] It is the illustration Fig. showing an example of the configuration of 
the completed movie file. 

[Drawing 11] It is the illustration Fig. showing an example of the configuration of 

an index information table. 

[Description of Notations] 

10 - Digital camera 

12 -- Image sensors 

26 -- SDRAM 

32 - JPEG codec 

38 - Magneto-optic disk 

40 - CPU 
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8ESSeBT<&S 0 
[0 0 0 6] 

nrcvm-emmmmctmznzo mm? tire?-* it 

-*fcl5r3v^Tfflaoi»ihiiiiWi^(oaEaffiB1S*B*ff 

arts,, m«sft;fciE»ffiBiiWH«\ *£a©i#±niMf 
[0007] <ff%L<it&*<DB±mm<m 

(DftmiS&ZflrimiCttlJQtZnZo £<Dt%. f2»ttffi'lf 

[0 0 0 8] ^m^lSti, »SL<«, gEStffittfcfleS 
SftfcHflMR^fcrtBM * 'J tcR&ttl U F*J8M * 'J * 

[0 0 0 9] 

chilli©***] coawtctnt^ v-*tscJv»Tf^ 

Lfcfcfc, a^l2^4B'ltfS*#Ba-r 5 Ctlc 
«fc o T«*flD»±BflMI**a« LTS^-T * c: i: T- 

[0 0 10] C<Df6H£(D±JiE<D@W, f©ffi^SW, «f 
m*3 J: t;?U^«, HE^:#ra LTfT ^ jaT<DHSfi0!l<OP 

[0 0 1 1 ] 

KM] Il^#,lLT> co^eiJ(DT ? '(' 
y^i Oli, 4*—iHzW\ 2^ts 0 WSVWWM 
li^^-^-fe^i 2 0§7tffi1{i:A*f^n, A&tJt 

oT^SSt^n^o ^5>^x*l/-j" (TG) 14 

t± % c p u 4 oA^iaa^^^snrci:*, 

(so i 6*>p>tti*?nfcSieiRiwfi 

^fc^^TIWIWfi^tc^LT-Y^-^-trV-y- 1 2*^ 

CDS/AG ClHlSg 1 8lCt5t / i%m$QCOS^Xm£;io£ 

[0012] ft^SaillHlES 22 f±, CPU40 A> bUBM 
Ifrfitfi^TLtbnrct^, A/D^&§§2 0fre>tfcl2)£tt 

fcA^7f-^iL&»i, rgb^e fi/^yxi 
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m, Yuvg»fc£©B5o<D©#«yffi3&j6u nm&ft 

(Yf-?) *5«fctffil§i£# (Uf-?, Vf~?) * 

*:evfom®s&2 AK^Z-Zti, t^vumwa&z 4^ 

ioTS D R AM 2 6 0l«f-^1SjiflxiJ7 2 6 a tc 
ffi^3i*n^ 0 &*5, SDRAM2 60S7KUX«8 

[0 0 13] lf7 2 '^-x>'r]-^2 8li, C P U 4 0fr£> 
P>n/c t Hi«-r-*tSlflx U 7 2 6 
a fcfeM 2 nfcli«7*— * % * U ftfUfflHslSS 2 4 ^rilL 

3<, K^nfciaao^ttt— ^ 3 0 kwki-s 

[0 0 14] J P EG3-fV?3 2li, CPU40* 1 
5EE«^«:Stt^4:#, Httr— *lftttxy 7 2 6 a 
fct&MSnfc 1 Z»»Oiffl«-r— ^J&^^eUSiJlBllel 

SS2 4&cM^th£-f±, K*l±l«nfcHi«'r-*tc J P E 

fc «fc o T^fiJt^tX fc J PECf-^li, J PEG3-T 
•7^3 2 *>5 ^ ^ U ftiiJMHlSg 2 4{C#^.?>n, ^*UWJ 
ffl[UgS2 4 tc <fc o T J P E Gf-^tS«X'J7 2 6 bfc 
tSUW^n^o — 7?, CPU4 0^5#fi#^*SW 
£:, JPEG3-f'^3 2H JPEGf- ^tSJftx 
U 7 2 6 b fcttlflSftite 1 7 \s—ktt<D JPEG t* — ? 
***y»J1»|HlK2 4fc&#mS42\ a»WShftJ P 
E G 7- J P E G 7 * -V y h fc*P DfcffSMS^ 

mto wmmmf- * >w# s <n & £ , j peg^-t^ 

* 3 2 ti, ^RSff JSlia7 : -^^^^Ufti'JfflllHlSS2 4 £ 
iLTI®f- *«H»xy7 2 6 afctStt-TS. 
[0 0 15] C PU 4 (Hi, ±fflEO«k5 4*!ia^%» 

fT-3 o fESSBf, C P U 4 0 li, . J PEG ^-^IftWx U 
72 6 bfc^lfl^nfcj PEGf- ^tytUWWBIS 
2 4£r>ILTS!^ttiU MSnftJ PEGf-?* 
gai^fcttfC-r-C^^ K^^^3 4te#ASo JP 
EG7"-3H4, f^X^K5'l'^3 4(Cj;-3TFAT 
(File Allocation Table) MT'MIf-CXi'a 8 
{c!£®£n£o H£B#, CPU 4 0H, f-fXi-F^ 

TJtW«7 s -rX* 3 8^6ftt*liJ*nfc J PEGf-? 
«r^*U$iJtaUIHSS2 4*5iLTJ PEGf-?fi«xiJ 
72 6 bfcSff&t?. 
[0 0 16] )fItf^X^3 8»4*»ig?5E*^»Ktt 

©iE««H*-efc t) > ge»ffiteti, 0 2 fc^-r a a k f a 

T«3 8a, Jls—hJ** \st h Vffi&3 8 bfcitfv* 

[0 0 17] y7fi.3>H3-7 4 2 fete;, &S<Di$ 
{^-4 6~5 4i!)Wn> *^;:J:oT*- 



f^XfinyhD-74 2fr5C PU 4 otc^-x-S 
T&&„ 4 8(1, Kfcfe^TSJa) 

<a>o 

[0 0 18] ^x^-^-5 Ofi, tMBBSS%tf3fc* 

<fc^T, I^I«St LT^>^-^/H»/7x^-> 

LTV G A/Q VG AO^fh^ljRT?*, 7 U— 
AU-htLTl 5f ps/30f p sC^fn*«;a 

li, -<>'?-/'^l'B#ra*3J:rJ : i«l?7U-A|S(^ia^T-$ 
[0 0 19] B3~BI7*#fiBLT, IW<OC PU 4 

ooga^m^-rso xf7/s iTn, mimmmmi 

%fio<, 3Hc«fcS;><Xi-*-5 0<O 

IWlCttoT, mao«i5K«%fT5o SBKX-7->y7*S 

/ wjmb s « 7 x * - s/ 3 ir s nr t/ > s £ 

$&iX-r>V/S 5J.«co5aii(citty„ 
[0 0 2 0] SfXf77S 5TA-t£7 7'-l';l/;&£#i 
JtU *CXf7 7S 7 T»» h U ^^^iJBU-r 

»Tt±S/-v 7?*-4 8 ©J*fl5te<fcoTJS*3 h U *'^f« 

^tsyr^JW^T.^m^X'f^T,^ F^'l'7'3 4 
[0 0 2 1] Xf77S 1 IT'lt 7 7-01/:*— 

mcMLx^^T,^ K7-r^3 4*>e>jgjM?nfdi^tc 

A^fiJifrSo T-CXn*7'f73 4 ^SREADYft^ 
jgJJI*nfci:^ti, Xf-y7S 1 l^exf77S 1 3 

(c77-(';l"f'i'y^FP5r^t5. —73, f-rxn* 
•7^7*3 4 3^ 6 NOT READYfB^tfJI&Stlfcfcffli, X 
f-vT'S 1 IT'NOtWKfL, Xf77S 1 5T±aiO 
7 r -f «rif o A- e 7 r ;^«tM{c tttSMr 2> £ t 
tfc, Xf77s l 7T-A-tr7r-f;l"N-y^«raiS»T 

[0 0 2 2] Xf77S l SO^r-i'-'H^fiKMSlc.to 
T, Xf 77S 5T'^n/i7 7^^i: "0" ^ 
f -t -< X'ttfS i: t>m 2 tc^-T;!/- h -c U f h U 3 
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oT, X^-yT'S 1 T*gS5££4a:te7 U— AU- r-*5<*:tf 
JffflM&QlftlH (SIBAftWW ^m-e7rYM 

[0 0 2 3] £33, 7f7yS5tA-e77-l';l'M 

»3e«nfc«oi@Boxf-y^s i ltNotiijif? 

n> ccDi:i*x-r>y 7*S 1 5TA-e7 7^;l/#$9£(c 

ms^n*,, aanxf7^s2 7i?YES4: 

Wiinftto^fy^ 1 S l 1TYES fcWWfsn, c 
cDttXx-y7°S 1 3t77^^y^ F P*»i»— V? 

[0 0 2 4] X-r-y^S 1 9T*(iSG 1 6*^6SS^»i 
«*yffia<£nfc*»25j^JBrU YE ST'&ftfcfXx 
77S2 11*17 U-AIW 0 &*i0.8*f* 5 . H={* 

ig^snfcMtstc/sc/cfias^^T g 1 4 
*> &xfm*&®8m& 2 2 § 1 1 t>ic eimm** 
jpEG3-f773 2t^So ^?>ic> cn^oaa 

aJCfeoTtf^tlfc 1 71/-AO J PEGf-^SD 
RAM26CJ PEGf-?1SlflxU7 2 6 bfrZMfr 
11IU P E Gf-^fcgHfiMIM^fcfctef^X* 

F^7* 3 4 JPEGr- 7>S 

nfc^-tf^r-r^KD^r-r^^-o^ f pwbmcks 

[0 0 2 5] **5, S71/-i»iDJ P EGr-^Oftl 
fcJctfjfcKl;:^ *SOI (Start Of Image) *5«t 
D'EO 1 (End Of Image) ^tl^ nSfe&SnSo V 
-*SOI isitfE 0 I (iV-rnt 1 6 If -y r-T*S£ 
n, S O I « " f f d 8 " Tfe t> , E 0 I (± " f f d 
9" T-SSo 

[0 0 2 6] J P E Gr-ZmmtfTcTTZt, X-r 
XW«*M»r-r S i: t {c, JPEG -r — £ tffiEiS S ti 

rc * x # t u v * tfBis. s ns <t -5 f a t w& 3 8 

a OF A T1H«*HSJfr S. 

[0 0 2 7] XT77S 2 5 T*li€— F^TOWffitfcW 
»i U Xt'>7S 2 7 TiiJilB h D ^cofg^co*^^¥U 

>mm-eimfe-£nrztmy u-a»©»k#sS7 l& 

>/>PI'3X-r-y7 B S 2 5^?>Xf'y7 , S 2 7 iCji*, 7* — 
7=->y7°S 2 5*'P,Xf77S 2 7 ICjMs\, 

i>£\ ^^v^iT— y<— ->a >Wi§^cts^^r^T^— 5 



[0 0 2 8] SfXr77"S 2 OT'Tfe^mi^A-lf 
7 7^m-7>t5. Xf7 7S5T« 

Lfc7 7^;l>&£^t?7 7^/W<!X&-r^ x^ k^-YT" 

3 4K^-X.T, If 7 7 t-7> 1 5„ 

Xf77'S3 1 T'{*> T'y^nfc^BRA-e^T' 
-f ;KD^ -y £"g|5#-r- * (L-lf7 7^;l''N7mt/ 
l#g£>J PEG-r-^©-SP*$€yr-*) Srr 1 '-* 
««3 8 cfr&tt#tHU BK^WLfc^-y^gP^f--* 
£S DR AM 2 6(D7 — ^X'J7 2 6 c fC A 

— If 7 r 4 frss y #<D<r— Xli^tbfctb e> tiT t> 
Sfc:*, Xf77'S3 3T'tt7-i'l l J72 6cCW 
SnfCN>y^a55i"r— 1 7U-2*@<DJ PEGf 
-*CDftH7 KUXfctftttiU Xf7 7S 3 5T'{i1^|il 

uxtc7r-r^^-ry^ f p^ri9^-r§ 0 7 7^w 

y^FPti, msiC^k-tW^VJ PEG ir— ? 0 09cM 
7 FUX^Sg^g^n^o 

[0 0 2 9] X^-y^S 3 7t*(i7U-i,#§ i 3r 
"0" KlfctU XT77S3 9Tli77-<M-l'y^ 
F PJ^lc^ffiTSmSffiOf-^-r— #SB*iS3 8 c 
frf>7-yXiJ7 2 6 cfceaS-TS. C©ffi3£*fi, 
1. 5 PEG7*-*fc:fB3-rs» (B« 

7l/-A^X(Dl. 5{g) T'fef?, X-r-y7°S lfl 

— 09tC^-r<fc^(C7 — ^l'J7 2 6 ctcv-y If 

y^w= 

[0 0 3 0] Xt-V/S 4 1 Tfi, JlW* p t r *m 

FUXMO VtciS^f £>„ 7FUXMOV 
t± N 72 6 c fcteWSttfcffi^ao-r— 2© 

5t^7PUXTJ65. jH-f>^pt rAl^Wi:, 
7f77S 4 3T*77^*S0 I_f 1 g^rU-fe-y 
Xf77S 4 5T* "* p t r " ^ " f f " ttt&tt&o 
7T77S4 7 p t. r (DWl.fe%tt 1 7KU 

X»iii6, Xf77S 4 9Ti± "* p t r" % "d 8" 

[0 0 3 1 ] "*ptr" tt:JW y^ptr OlS^^O 
7 F UXfil^riSW L, " 0 x " \t l 6 m&m^Mf^t 
%> B ±>&<D£ v T— * S O I Offiti 1 6 If -y M* 

"f f d8" T'feO, S D R AM 2 6<D&7 FUX&8 
e-y hTfe^fcii). " f f d 8" 27K IxX^rffll/^T 
^JSStlSo X-r-y 7S 4 5~S 4 9ti, iiSt527 
FL/XtCV— A S 0 I tfm%&&nT^Zfr £ ofr&W 

[0032] v— * s o i ^asnattnt^ x^y 

7S4 5l5j;lfS4 9 <D\,^-ftlfr—75T>N O tVmZft 
So d<D«^ 7-7XU7 2 6 cfCJfcttSnfcffi^fi 
Of- ^ «*^BgA— tr 7 r ^;l/«rfl?fig L^v^^FiS^f 
-*TJ&5t*4Lt, E17fi:^-rXx-y7 , S 7 7fC^ 



(5) 

ft-?*, — 75> v— *SO ] WtitttiZtitztZli. Xr 

774 9frSXx'y7S 5 l {Ciffi*. 77^"S0 I_f 
l g£ " l " ic-try h"Ti>i:i:^tc> ^-f^cpt r 
t"ptr-l" iclg^f £o W^cpt r |$ 

mznrc-r-x s o i *^tyj p egt-^osit k 

[0 0 3 3] Xf7 7S 5 3 THi^ V# p t r % 1 T 
Fl/XJBKU UKXrvT'S 5 5'C i fci:#-l'>'£ p t r 

"MOV+^i" ^ig^T^&tttUi'X-r-'yXS 5 
7~S 6 3C0Ma^rfTO o Xt-->7S 5 7 T'ti "*pt 
r"* "f f" fcJttfcU Xf7/S 5 9T(±^f 
p t rCDig^^: 1 7 FL-XgfrU Xr7^S 6 1 ~U 
li "*ptr"5 "d 8" tttmL. fUXf77'S 
6 3T'tt"*ptr"i&"d9" £i£i$-f "f f d 
8" »iV-AS0IOl 6lf7M?/TU "f fd 
9" liT-AEOIOl 6t7Mi&*t, C<Drc&b, 
Xf77*S5 7~S6 3(i, j$S-TS2 7FUXlCV- 

* S O I ScfcteE O I ^'ff^^SnTl^^if^A^fiJ 

[0 0 3 4] aif527Fl/X03 -&JRSI07 K 
fltf "f f" "pattntf, ^t07KUXffi**iJgiJ-rs«i 
t4<Xf77'S5 3tH2i. SfflOT- F UXffitf M f 

f " -pfcntf, WKu^w "d 8" 

MXf77'S6 ITTO&tU *07KUXf*< "d 
9" T*&3frif?fr£:X-r-y7S 6 3 7WKtS. 7 F 
U-Xfiltf "d 8" ^1-t^tiXf77'S 6 3fr£XT- 
77S7 7 tCjfl^ 7 F UXffitf " d 9 " «r^-T 
^f7 7S 6 3fr57f7^S 6 5KI#, 

# "d 8" *5<fctf "d 9" (D^f^T^^^tltl Xt 

775 5 3\zWiZ>o 

[00 3 5]^S^ Xf77'S 4 5~S 4 9tcJ:&-? 

— * s o i ©^ti^Tv-A s o i t>mm&)ft-£ft 

tct^lt. 7-^X'J7 2 6 c JC^^rnrcRfT^MO-r 

- ^ a- t*7 7^ /wwtto^awf*- * *^ 

^nTl^t^^LT, Xf77"S 7 7tCii€y 0 Sfc, 
V—* E O I tftftttiSn&^S ^tCsJW ^ptr Opg 
S5t7FUXtf "MOV+pliSl" *ffl*fci:*t>, C 
OfSiOf- # A- tT 7 T 4 JWJLftO^mW 

f-^^tSnT^I,i:*%LT, Xf77"S 7 7tCit . 

cs-o — 7a, t-^eo i ^msn/c^^ti, *5t$A 

-t7r-i'^5:i^1 r S l 71^— Aco J P E G-r— 
V— *X'J7 2 6 c (C*gffi£nT^3 t^&LT. Xf 

77S6 5&cit£?„ 

[0 0 3 6] Xf77S 6 STIi^V? p t r^l7 
KUXtfSgSrU ii<X-7--y7S 6 7 T'ti^lU&fctlSn 
fc 1 7P-AOJ P E Gf— ZCDV-^X&m. 1 tcfifoT 

[0 0 3 7] 

1 ] size [i] =ptr — cptr 
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tf-O^p t r«T— *E0 I tf**j&£n;fc2 7 , FU 
XC0^(D7 F UX£#-Y y h U ^y?cpt r (i7 
-ijSOI tf«*&$nfc2 7 FU^O^S^©?* F 

-0*c p t r ^?l^*f5Ci:(cJ;oT, SI7U-A 

[0038] XT77S6 9TU ^H&ttlSftfc J P 
E Gf-i'O'f^ ^X'lf^ia 1 1 KgVT-f >7*'J» 

Stift J P E G-r— ^WBa^ffiH'Ifffi (= c p t r) t 
■9-fxTK-lfi (=s i z e [i] ) t^yf7^Xfi 
-r- 7/b4 0 alCtf^jitJo i'yf7 *x««©«#i& 
M^7t5t, Xf 77S7 lT'71/-AS^i?:'l' 

[0 0 3 9] Xf7 7S 7 3tli> 7-^lU72 6 c 

♦swsnfc j p e G-r-^trai; j p egt-?^ 

<DJfcm7 FUXf^T FUXfC77-OM*-f F P£ 

sarrs„ xf7 7S7 5t*ii, MfTsnfc^T-r/i/^ 
^fy? F ptf*^SA-t£ 7r-r;l/co*Ji7 FPX^riffl 

a o a^wbt Lx NOTfenaxf7ys 3 9 am 

<D9im%:MQM?t>\ Y E ST&lUfXx-yXS 7 7tc 

[0 0 4 0] XT77S 7 7T?ti, ?17U-A#^ i * 
*5gJSA--l£7r-OU<0l£7 U-A»i:LTi*J£-r*. 
St<X-7"y7S 7 9T*ti, 0 1 1 {c^-r-YVT-'-y ^XtS 
$S-r- 7;U4 0 atctt^ii^nrc-ry-r-y^Xlf^gfcX 
f77S7 7T»£Snfc«7U-A»fc*#<tM' 
•y ^X7 : -+>^^r77T-f^'l'>^ F PWBfCf^fig-r 
3„ Xf77S 8 1T?«:> •I'yf7 ^x^-vv^ttfin 
t rz.qk<D*%&L A- tr 7 r -Y ;KD F - * XflS: -f 
yf^Xlffgx-TOM 0 afcffi^jASn/c+MXtS 

fHica-^-cwtb-rso xf77s8 3Ttt. mmzft 

tch—ZJl'V'f XfiI*A— tf 7 r 'Ol/'vy ^{cilin-T 
5„ CtUCfcoT, Quick Time#If&£:}i£-r's A-l£7 
r-OUtfStfitr*., Xf77S8 5T*tt, ycBKL/iA— 

vf 7 r p— x«ia%tT a o * n— xsafflTH, 

nth Ufc h - ^ rt/tf-f X'^^f XW*H*;U- F r r i' 
h UMJ^3 8 blzmZ&tSt£t>ic^ -Ty^y^X 
^■•VV^K'J V^tfJgfigSnS.fcdfCF AT««3 8 a 
CDF A TlflfS^SfrrSo A— If7r-Y;l/*^P— 

[0 0 4 1 ] &>±<DmWfr<E>ftfrZ£ofc. 
(O J P E Gf- *&Cl±, V— * S O I *5<fct>*E O I 
*ii*n, COcfc54]PEGf-?OTtf^X^ 
3 8tffia?ft5. ?ISK7U-AOJ P E Gf-^OfH 
»ft^T-rSfc, ^-XU-AcOJ PEGf-WSDR 
AM2 6c07-^7i'JZ2 6 c fcM^ffiStU SISJ P 
E Gf-^fr5iV-A S O I feitfEO I tf&tHSn 
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'isis) t±, ^m^nfcv-* s o 1 6±tfEo i icm~3 
u— a<d.i p e Gf- #icM^T82§8;*n> cma^ 

TQuick TiBeffl»*ia8£"rSA-tr>'7'-1'^*^J5S-r 

a, 

[0 0 4 2] CCtdfC, V— ASO IfcitfEO UC 

j p e GT-ZKmrnwizk^^rcrcib, mm-fy 

rv> *m%i*tm&? -5 C i: «fc o T«^7 U- A© J 
P E Gf-? WLTSfr^i: il^ttSo o£ 
•3 , -<yf7^ xif fBcDfl^ i: v 5 ffi m&%m<D&.T\ 

[0 0 4 3] &*5, u<D^fifi^UT-«, 1±—\Z7 7 ^ Mt 

m&mc*-?y/w-x-$nz> (s 9, s 2 9) „ 

cay/ttb. ffiM<D®m<DWtB9BM (S7-S2 7) 
-tT7 7^;^M (S 2 9~S 8 5) £%#fiJU 

[0 0 4 4] A-e^r^l/tfSM&efc*-:^ 
^y?-/^W$ftiI^o^flT*c p u 4 own 

[0045] #35, conasffj-ea, ^r-oi/WSBTJsK 

F (Universal Disc Format) ^sKfcSgfflt" 3«k 5 L 



Tt><fc(/\> 

[0rJn<of«&«HBJ3] 

[02] mk%74 7st<omfo<D-m*in-?mffimT'ib 

[03] HlllJliWOKlf^O-W^-r^a-ig-e* 

& 0 

[0 4] 0 1 H^Jcoffllj^Offi©— 7a-0T* 
[0 5] 0 l ^SfiflfijoK^^^crjffiO-gp^^-r^a- 
[06] HiSgWiffilolliftotr&te^offto-ap*^ 

[07] m\nmm<Dmtom<»-&Z7siT7n-mv 
$>■&<> 

[0 8] *^A-t£7r^^<D«|^cD-j5)J^^-r0^ 

[0 9] S DP. fcf>^:|K8g<0— 0IJ;&5Vr08¥ 

[0 10] 5 ! ufi!tLfcA-ti - 7r'r;l/OttM<D-<?iJ?r^-r 
0B¥0TfcI>o 

[011] -f yfv *xlf«-r— ^;uo«B)to-ff>J*7R 

-r0«?0T'fe5<, 

[ft-5§<Dl&0J3] 

1 O - f-f ifZlVfify 

i 

26-SDRAM 

3 2- - J P E 

3 8-«af-<X^ 

40-CPU 



[0 2] 



[06] 



[07] 




ptr=ptrtl | 
| »Ue[lj^ptr-cptr | 









571, i£ 






^1 1=1+1 












8T9 



SB I 



1 



S85_r 



X 
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1] 



[03] 



[011] 



12 18 



26 



©- 



<JiA 



AGC 



20 22 



m mm 



A/D 



T C 




S G 







^16 



24 



si 



28 



TTT 



30 



51 




JPES ■» 





A-T 77<*S*£ 






^ 57 













CPU 


w 












4 
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